Modulation of connexin 43 in rotenone-induced model of Parkinson's disease.
Gap junctional communication plays an important role in various models of brain pathology, but the changes of gap junctions in Parkinsonism are still not understood. In this study, we show that a major gap junctional protein, connexin43 (Cx43), in astrocytes is enhanced both in a rat Parkinson's disease (PD) model induced with rotenone, a widely used pesticide that inhibits mitochondrial complex I, and in vitro in cultured astrocytes stimulated with rotenone. Enhancement of Cx43 protein levels in rotenone-treated cultured astrocytes occurred in parallel with an increase in gap junctional intercellular communication, but was not accompanied with an increase in Cx43 mRNA levels. Furthermore, the rotenone-induced increase of Cx43 protein levels both in vitro and in vivo was associated with increased levels of phosphorylated Cx43, which is required for gap junctional intercellular communication. In our rat PD model, phosphorylated Cx43 was selectively enhanced in the basal ganglia regions, which contain DA neurons or their terminal areas. The increase of Cx43 levels was lower in the substantia nigra pars compacta and the striatum than in the substantia nigra pars reticulata and the globus pallidus. Our findings indicate that modulation of Cx43 protein, and consequently gap junctional cellular communication, in astrocytes may play an important role in PD pathology.